AD-A105 326

UNCLASSIFIED

HOSK INS-WESTERN=-SONDEREGGER INC LINCOLN NE

NATIONAL DAM SAFETY PROGRAM. 102 RIVERS., C=5 DAM (MO 10996}, MI=-=ETCI(U)

MAY 79 R S DECKER» G JAMISONs G ULMER

F/6 13/13
DACWY 3~T79=C=0046




"

Vil

MISSOURI-NEMAHA - NODAWAY BASIN

2

.
<

102 RIVERS, C-5 DAM

NODAWAY COUNTY, MISSOURI

MO. 10996

PHASE 1 INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

ipA105326

DTIC

o L RCTEF ™
—\United States Army %.‘" 3 i .

it | |Coree of Enginsers .., 0CT 13188t °
) Seing e o %

St. Louis District

PRACTTCNDIES
e 7 0BT AUETTTY C

mT Iy AT .

- Y 5 A+ b
ey RN TEnED TO BE-COPATIED 7

>3 e b A oh e or PAEY

' T g LEGIBLY e e

©S  PREPARED BY: US. ARMY ENGIKEER DISTRICT, ST. Louls
@
J FOR: STATE OF MISSOURI
==}

-

Thi= de~ument has baen approved
frp bli:r.l.ase and zale; its

di.tibution is unlimited.
E / MAY, 1979
sl g1 10 9 130
A A b B ey

R R LA RN

Se NSRS




DISCLAIMER NOTICE

THIS DOCUMENT IS BEST QUALITY
PRACTICABLE. THE COPY FURNISHED
TO DTIC CONTAINED A SIGNIFICANT
NUMBER OF PAGES WHICH DO NOT
REPRODUCE LEGIBLY.




102 River Trib Wtrshed Dam C-5 (MO 10996)
;"N

UNCLASSIFIED
SECURITY CLASSIFICATION OF THIS PAGE (When Date Entered)

REPORT DOCUMENTATION PAGE BER D R et PORM

[T REPORT NUMBER 2. GOVT ACCESSION NO.| 3. RECIPIENT’'S CATALOG NUMBER

AD AIQS 2P (G

. TITLE &.\d Subtitle) N 5. TYyPE OF REPORT & PERIOD COVERED
Phase Dam Inspection Report el VAl 7
National Dam Safety Program 4| Final ﬂeplrtly

. PERFORMING ORG! REPORT NUMBER
odaway County, Missouri

7. AUTHOR(s) 8. CONTRACT OR GRANT NUMBER(s)

Hoskins~Western-Sonderegger, Inc. . o
",
(is )

| DACWN3-79-C-gN6 |

9. PERFORMING ORGANIZATION NAME AND ADDRESS [10. PROGRAM ﬁe,sumpdo.iscr, TASK
U.S. Army Engineer District, St. Louis L ——AREA & K UNIT NUMBERS
Dam Inventory and Inspection Section, LMSED-FD

| : .

210 Tucker Blvd., North, St. Louis, Mo. 63101 1 )
11. CONTROLLING OFFICE NAME AND ADDRESS
U.S. Army Engineer District, St. Louis May ¥R 79
Dam Inventory and Inspection Section, LMSED-PD 13. NUMBER OF PAGES
210 Tucker Blvd., North, St. Louis, Mo. 63101 Approximately 75
[ MONITO! W!ﬂﬁmm’mn Office) 15. SECURITY CLASS. (of this repoct)
|0 _)4 S:[De. k. :
\ , , UNCLASSIFIED
SR 4 .\ o i ' ; T5a. DECLASSIFICATION/ DOWNGRADING
: j LE
64, A ) gl 1
16. ms‘rmsu*ruoﬂ STATEMENT (ol :M. :Ppo,o .
‘ HJ,/'\‘(I Heoo boon

Approved for release; dlstflbutlon unlimlted

; National Dam Safety Program. 1¢2
— . Rivers, C-5 Dam (MO 1¢996), Missouri

7. oisTRiBL © ~ Nemaha - Nodaway Basin, Nodaway om Report)
County, Missouri. Phase I InSpectlon !
Report. / + - --- '

18. SUPPLEMENTARY NOTES

19. KEY WORODS (Continue on reverse aide !l necessary and identity by block number)

Dam Safety, Lake, Dam Inspection, Private Dams

26. ABSTRACT (Cantisue en reverss sids N necowsary and identify by block number)

This report was prepared under the National Program of Inspection of
Non-Federal Dams. This report assesses the general condition of the dam with
respect to safety, based on available data and on visual inspection, to
determine if the dam poses hazards to human life or property.

e
w|;~nm :

EDITION OF ¥ NOV 65 )S OBSOLETE ANCLASSIFIED

4 -~
3 (‘/ _L J SECURITY CLASSIFICATION OF THIS PAGE (When Date Entered)

-




SECURITY CLASSIFICATION OF THIS PAGE(When Data Entered)

LS 4
«h

SECURITY CLASSIFICATION OF THIS PAGE(When Data Entered)

BRI AN AN NGy T e BT




!
|
%
|
!

INSTRUCTIONS FOR PREPARATION OF REPORT DOCUMENTATION PAGE

RESPONSIBILITY. The controlling DoD office will be responsible for completion of the Report Documentation Page, DD Form 1473, in
all technical reports prepared by or for DoD organizations.

CLASSIFICATION. Since this Report Documentation Page, DD Form 1473, is used in preparing announcements, bibliographies, and data
banks, it should be unclassified if possible. If a classification is required, identify the classified items on the page by the appropriate
symbol.

COMPLETION GUIDE

General. Make Blocks 1, 4, 5, 6, 7, 11, 13, 15, and 16 agree with the corresponding information on the report cover. Leave
Blocks 2 and 3 blank.

Block 1. Report Number. Enter the unique alphanumeric report number shown on the cover.
Block 2, Govermnment Accession No, Leave Blank. This space is for use by the Defense Documentation Center,

Block 3. Recipient’s Catalog Number. Leave biank. This space is for the use of the report recipient to assist in future
retrieval of the document.

Block 4, Title and Subtitle. Enter the title in all capital letters exactly as it appears on the publication. Titles should be
unclassified whenever possible. Write out the English equivalent for Greek letters and mathematical symbols in the title (see
¢Abstracting Scientific and Technical Reports of Defense-sponsored RDT/E,”’AD-667 000). If the report has a subtitle, this subtitle
should follow the main title, be separated by a comma or semicolon if appropriate, and be initially capitalized. If a publication has a
title in a foreign language, translate the title into English and follow the English transliation with the title in the original language.
Make every effort to simplify the title before publication.

Block 5. Type of Report and Period Covered. Indicate here whether report is interim, final, etc., and, if applicable, inclusive
dates of period covered, such as the life of a contract covered in a final contractor report.

Block 6. Performing Organization Report Number. Only numbers other than the official report number shown in Block 1, such
as series numbers for in-house reports or a contractor/grantee number assigned by him, will be placed in this space. If no such numbers
are used, leave this space blank.

Block 7. Author(s). Include corresponding information from the report cover. Give the name(s) of the author(s) in conventional
order (for example, John R. Doe or, if author prefers, J. Robert Doe). In addition, list tiie affiliation of an author if it differs from that
of the performing organization.

Block 8. Contract or Grant Number(s). For a contractor or grantee report, enter the complete contract or grant number(s) under
which thé work reported was accomplished. Leave blank in in-house reports.

Block 9. Performing Organization Name and Address. For in-house reports enter the name and address, including office symbol,
of tt.  2rforming activity. For contractor or grantee reports enter the name and address of the contractor or grantee who prepared the
report and identify the appropriate corporate division, school, laboratory, etc., of the author. List city, state, and ZIP Code.

Block 10. Program Eiement, Project, Task Area, and Work Unit Numbers. Enter here the number code from the applicable
Department of Defense form, such as the DD Form 1498, <‘Research and Technology Work Unit Summary’’ or the DD Form 1634,
‘‘Research and Development Planning Summary,’’ which identifies the program element, project, task area, and wurk unit or equivalent
under which the work was authorized,

Block 11. Controlling Office Name and Address. Enter the full, official name and address, including office symbol, of the
controlling office, (Equates to funding/sponsoring agency. For definition see DoD Directive 5200.20, *‘Distribution Statements on
Technical Documents.”’)

Block 12. Report Date. Enter here the day, month, and year or month and year as shown on the cover,
Block 13. Number of Pages. Enter the total number of pages.

Block 14, Monitoring Agency Name and Address (if different from Controlling Office). For use when the controlling or funding
office does not directly administer a project, contract, or grant, but delegates the administrative responsibiftty to another organization.

Blocks 15 & 15a. Security Classification of the Report: Declassification/Downgrading Scheduie of the Report. Enter.in 15
the highest classification of the report. If appropriate, enter in 15a the deciassification/downgrading schedule of the report, using the
abbreviations for declassification/downgrading schedules listed in paragraph 4-207 of DoD 5200.1-R.

Block 16, Distribution Statement of the Report. Insert here the applicable distribution statement of the report from DoD
Directive 5200.20, ‘‘Distribution Statements on Technical Documents.”’

Block 17. Distribution Statement (of the abstract entered in Block 20, if different from the distribution statement of the.reporl).
Insert here the applicable distribution statement of the abstract from DoD Directive 5200.20, ‘‘Distribution Statements on Technical Doc-

uments.*’

Block 18. Supplementary Notes. Enter information not included elsewhere but useful, such as: Prepared in cooperation with
. T-enslation of (or by) . . . Presented at conference of . . . To be published in . . .

Block 19. Key Words. Select terms or short phrases that identify the principal subjects covered in the report, and are
sufficiently specific nry\d precise to be used as index entries for cataloging, conforming to standard terminology. The DoD ‘‘Thesaurus
of Engineering and Scientific Terms* (TEST), AD-672 000, can be helpful.

Block 20, Abstract. The abstract should be a brief (10t to exceed 200 words) l’nclual' summary of the most significant in'fovrma-
tion contained in the report. If possible, the abstract of a classified report should be ypclass:f:efl and the abstract to an unclassified
report should consist of publicly- releasable information. If the report contains 8 sxgn;hcnm bibliography or literature survey, me:\'uon
it here. For information on preparing abstracts see ‘‘Abstracting Scientific and Technical Reports of Defense-Sponsored RDT&E,

AD.667 000.

8 0.5, 6.PLO, 1080-665-141 1299




102 RIVERS, C-5 DAM

NODAWAY COUNTY, MISSOURI
MO. 10996

PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM i

PREPARED BY
HOSKINS-WESTERN-SONDEREGGER, INC.
CONSULTING ENGINEERS
LINCOLN, NEBRASKA

UNDER DIRECTION OF

ST. LOUIS DISTRICT, CORPS OF ENGNEERS. . . - - {
D ier modan Tos o ;
FOR ey 7 »

GOVERNOR OF MISSOURI S P

' L BRGRIAAR e ) 5 U —

MAY, 1979 o T

-. i I Tt v“.i;'ﬂtion/m o

- : i “teer Codes <1

: RERWAVEY o

-

g

"

[




DEPARTMENT OF THE ARMY

ST. LOUIS DISTRICT, CORPS OF ENGINEERS ]
210 NORTH 12TH STREET

ST. LOUIS, MISSOUR! 63101

N AEPLY REFER TO

SUBJECT: 102 Rivers, C-5 Dam Phase I Inspection Report

: This report presents the results of field inspection and evaluation of
the 102 Rivers, C-5 Dam.

It was prepared under the National Program of Inspection of Non-Federal
Dams .

This dam has been classified as unsafe, non-emergency by the St. Louis
District as a result of the application of the following criteria:

1) Spiliway will not pass 50 percent of the Probable
Maximum Flood.

2) Overtopping could result in dam failure.

3) Dam failure significantly increases the hazard to
loss of life downstream.

SUBMITTED BY SIGN ED 2 4bSE P 1979

Chief, Engineering Division ate

CiTD 4 SEP 197

APPROVED: R 24 SEP 1979
CoToneT, CE, District Engineer Date
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PHASE I REPORT
NATIONAL DAM SAFETY PROGRAM
ASSESSMENT SUMMARY

Name of Dam 102 Rivers C 5 Dam
State Located Missouri

County Located Nodaway County

Stream Canal Branch 102 River
Date of Inspection May 14, 1979

102 Rivers,C-5 Dam, was inspected by an interdisciplinary team
of engineers, irom—ﬂuskTnsvHestern‘SUnderEgger~ ine.  The purpose of
the 1nspect1on was to make an assessment of the general condition of
the dam with respect to safety, based upon available data and visual
inspection, in order to determine if the dam poses hazards to human
life or property.

The guidelings used in the assessment were furnished by the De-
partment of the Afmy, Office of the Chief of Engineers, and developed
with the help of“several Federal and State agencies, professional
engineering organizations, and private engineers. Based on these
guidelines, this dam is classified as a small size dam with a high
downstream hazard potential. Failure would threaten 1ife and property
The estimated damage zone extends about one to two miles downstream
of the dam. Within the damage zone are State Highway 148 at 0.6 mile
downstream, a trailer home at 0.7 mile, two dwellings and a county road
crossing at 1.1 miies and two dwellings and a county road crossing at
1.3 miles.

~& _

Our inspection and evaluation indicates that the spillway does not
meet the criteria set forth in the recommended guidelines for a small
dam having a high hazard potential. Considering the downstream hazards
involved and the amount of water impounded, 50% of the Probable Maximum
Flood is the appropriate spillway design flood. The spiliway will pass
the 100-year flood (flood having a one percent chance of being exceeded
in any year) without overtopping the dam. The spillway will pass 35%
of the Probable Maximum Flood without overtopping the dam. The Probable
Maximum Flood (PMF) is defined as the flood that may be expected from
the most severe combination of critical meterologic and hydrologic con-
ditions that are reasonably possible in the region.

'f B
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Seepage and stability analyses comparable to the requirements
of the "Recommended Guidelines for Safety Inspection of Dams" were
not available, which is considered 2 deficiency. These seepage and
stability analyses should be performed for appropriate loading con-
ditions (including earthquake loads) and made a matter of record.

Other than minor seepage in the right abutment trough and along
both sides of the principal spillway basin, and some minor erosion
of the upstream berm, no other deficiencies were observed.

The dam and appurtenances look very good and are well maintained.

&/,@o@/

Rey S. Decker
£-3703

Gordon Jamison

/ﬁ vle] Umen

Garold Ulmer
E-4777

L b

Harold P. Hoskins

Chairman of Board
Hoskins-Western-Sonderegger, Inc.
E-8696
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM
102 RIVERS,C-5 DAM - MO 10996
NODAWAY COUNTY, MISSOURI

SECTION 1 - PROJECT INFORMATION

1.1 GENERAL

a.

Authority. The National Dam Inspection Act, Public Law 92-367,
authorized the Secretary of the Army, through the Corps of
Engineers, to initiate a program of safety inspection of dams
througnout the United States. Pursuant to the above, the St.
Louis District, Corps of Engineers, District Engineer directed
that a safety inspection of 102 Rivers, C-5 Dam be made.

Purpose of Inspection. The purpose of the inspection was to
make an assessment of the general condition of the dam with
respect to safety, based upon available data and visual in-
spection, in order to determine if the dam poses nazards to
human life or property.

Evaluation Criteria. Criteria used to evaluate the dam were
furnished by the Department of the Army, Office of the Chief
of Engineers, in “Recommended Guidelines for Safety Inspection
of Dams", Appendix D to "Report of the Chief of Engineers

on tne MNational Program of Inspection of Dams", dated May,
1975, and published by tne Department of the Army, Office of
the Chief of Engineers.

1.2 DESCRIPTION OF PROJECT

a.

Description of Dam and Appurtenances.

(1) The dam is an earth fill approximately 850 feet in length
with maximum height of about 35 feet. Topography adjacent
to the dam is gently rolling. Soils on the slopes are
derived from fine grained glacial till.  Upland soils are
derived from loess. From boring logs shown on the plans,
the foundation soil appears to be silty clay alluvium
underiain by dense clay till.

(2) The principal spillway is uncontrolled and consists of
a reinforced concrete riser with a 36 inch diameter
reinforced concrete pipe conduit outlet.

(3) A vegetated earth emergency spillway is cut into glacial
till on the left (north) abutment. It has a bottom width
of 100 feet and side slopes of 3H on 1V.




(4) A 16-inch reinforced concrete drawdown pipe
with stem gate control extends from the princi-
pal spillway riser to an inlet structure in the
reservoir (invert elevation - 1039.0).

(5) Pertinent physical data are given in paragraph
1.3 below.

Location. The dam is located in the north central part of
Nodaway County, Missouri, as shown on Plate A-2. The dam
is shown on Plate A-1 in the NW4 of Section 29, T65N, R35!Y,
The lake formed behind the dam is shown in the Ei of NWYy of
Section 29, T65N, R35W.

Size Classification. Criteria for determining the size class-

ification of dams and impoundments are presented in the guide-
lines referenced in paragraph 1.1lc above. Based on these
criteria, this dam and impoundment is in the small size
category.

Hazard Classification. Guidelines for determining hazard
classification are presented in the same guidelines as refer-
enced in paragraph "c" above. Based on referenced guidelines,
this dam is in the High Hazard Classification. The estimated
damacie zone extends about one to two miles downstream of the
dam. Within the damage zone are State Highway 148 at 0.6 mile
downstream, a trailer home at 0.7 mile, two dwellings and a
county road crossing at 1.1 miles and two dwellings and a
county road crossing at 1.3 miles.

Cunership. The dam is owned by the 102 Rivers Tributary
Watershed Subdistrict, the Nodaway County Soil and Water
Conservation District, P. 0. Box 406, Maryville, Missouri
64468.

Purpose of Dam. The purpose of the dam is flood retardation.

Design and Construction History. The dam was constructed in
1975. The design and the plans for construction were pre-
pared by the Soil Conservation Service (SCS), Columbia.
Missouri. Portions of these plans are included with this
report as Appendix C.

Normal Operating Procedure. There are no controlled outlets
for this dam. Information was not available relative to

the history of flows (if any) over the emergency spiliway,
or to the operation of the drawdown facility.




1.3 PERTINENT DATA

a. Drainage Area. 1398 acres (2.18 square miles).

b. Discharge at Damsite.

(1) A1l discharges at the damsite are through an uncontrolled
reinforced concrete drop inlet pipe principal spillway
and a grassed earth channel yngated emergency spiliway.

(2) Estimated maximum flood - unknown.

(3) The principal spiliway capacity varies from 0 c.f.s.
at elevation 1051.0 feet (orifice elevation) to
43 ¢.f.s. at elevation 1056.0 feet (riser weir crest)
to 167 c.f.s. at elevation 1065.1 feet (settled top
of dam).

(4) The emergency spillway capacity varies from 0 c.f.s.
at its crest elevation 1060.6 feet to 2080 c.f.s. at
elevation 1065.1 feet (settled top of dam).

(5) Total spillway capacity at the minimum top of dam is
2250 c.f.s.=.

c. Elevations (feet above M.S.L. From Plans and B.M.C.-5)

(1) Top of dam - 1065.1 (settled)*
(2) Principal spillway orifice crest - 1051.0%*
(3) Principal spillway weir crest - 1056.0
(4) Emergency spillway crest - 1060.6*
(5) Streambed at centerline - 1030
(6) Maximum tailwater - 1032.0
* Measured in field

d. Reservoir. Length (feet) of maximum pool - 2,650 feet:z.
e. Storage (Acre-feet).

(1) Top of dam - 990%
(2) Principal spillway crest - 280+
(3) Emergency spillway crest - 470%

9. Dam.

) Type - earth fill

) Length - 850 feet (plans)

) Height - 35 feet

) Top width - 18 feet (plans) 20 feet (measured)
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(5)

Side Slopes.

(a) Downstream - 2.5H on 1V (measured 2.6 to
2.7H on 1V)

(b) Upstream - 2.5H on 1V down to berm (measured
2.8H on 1V on exposed slope, 3H on 1V below
berm).

Zoning - Selective placement of CL-CH glacial till

material in center with CL-ML alluvial material

from flood pool in outside shells. These data were

taken from SCS plans in Appendix C.

Impervious core - as above.

Cutoff -~ 4 to 10 feet in depth into glacial clay till.

Grout curtain - None

Wave protection - Sacrificial berm and vegetation.

Internal drainage - none found by inspection team.

h. Diversion Channel and Regulating Tunnel. None.

i. Spillway

(1)

(2)

Principal

(a) Type. Standard SCS reinforced concrete riser
with drop inlet and 36 inch reinforced concrete
pressure pipe conduit with two open ports on the
right (south) side of riser. Ports are 2x1 feet.
Plans show 5 antiseep collars on conduit.

(b) Crest (invert) elevation - 1056.0 feet, ports at
1051.0 feet (measured).
Qutlet - 1032.4 feet (measured).

(c) Length - 176 feet.

Emergency

(a) Type - Vegetated earth cut into glacial clay till.

(b) Control section - 100 foot bottom width with 3H
on 1V side slopes.

(c) Crest elevation - 1060.6 feet (plans).

(d) Upstream channel - clear and well grassed with
slope of 1%.

(e) Downstream channel - clear and well grassed with
slope of 5%.




Jj. Regulating Qutlets. 16 inch diameter reinforced concrete

drawdown pipe with 16 inch rising stem gate with invert
elevation of 1039 feet (from plans).




SECTION 2 - ENGINEERING DATA

2.1 DESIGN

Data on the geologic investigation, hydraulic/hydrologic compu-
tations, construction plans, and the soil mechanics/soil engineer-
ing report were supplied by the Soil Conservation Service, Columbia,
Missouri. This information is shown in Appendix C.

PO -

2.2 CONSTRUCTION

P

No construction data were readily available; however, it is re-
ported by SCS officials that the dam was constructed with SCS
engineering supervision and standard inspection and quality con-
trol procedures.

2.3 OPERATION

No information was available on the maximum loading on the dam.

A11 spillways are uncontrolled.

No information was available on operation of the draw-down system.
2.4 EVALUATION

a. Availability. The engineering data shown in Appendix C was
readily available from the Soil Conservation Service, Columbia,
Missouri.

b. Adequacy. The available data and reported information are
adequate for a general assessment of the design and stability
of the structure. 1t should be noted, however, that the soil
engineering recommendations called for a trench drain at c/b
ratio of 0.6 and consisting of a well graded sand and gravel.
No drainage system is shown on the plans nor was it observed
in the field. The soil engineering report also recommended
a 10 foot downstream berm. Although a drainage system was
evidently not constructed for this dam, the plans show that
the downstream berm is 18 feet rather than 10 feet wide.
(This was verified in the field,) Seepage and stability
analyses conforming to the dam, as built, comparable to the
"Recommended Guidelines for Safety Inspection of Dams" were
not available, which is considered a deficiency.

c. Seepage and stability analyses. The soil engineering report
indicates that the drain and the 10 foot berm were required
for adequate safety against shear failure of the downstream
slope. The reported stability analyses and design recommenda-
tions were based, however, on strength tests for the weakest

6
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embankment material (ML) which was not supposed to be used
in the major portion of the dam. Stability analyses for
the dam, as constructed, are not available. This is con-
sidered a deficiency that should be corrected.

d. Validity. The available data and analyses conform with
accepted practice at that time.

g




SECTION 3 - VISUAL INSPECTION

3.1 FINDINGS ]

a. General. A visual inspection of the 102 Rivers, C-5
Dam was made on May 14, 1979. Engineers from Hoskins-
Western-Sonderegger, Inc., Lincoln, Nebraska, making the
inspection were: Rey S. Decker, Geotechnical; Gordon
Jamison, Hydrulogy; Garold Ulmer, Civil Engineer.

b. Dam.

(1) Geology and Soils (abutment and embankment). The dam
is located in the northern Missouri lgess-till area.
The abutments consist of a thin mantle of loess under-
lain by dense glacial clay till (probably Kansan).

The till formation is exposed near the water's edge

on the right abutment. Plans show that soils in the
dam consist of thin outside shell sections of CL-ML
alluvial-colluvial materials derived from erosion of
the loess-till hills with the principal portion of the
dam constructed of CL-CH glacial till. Materials ob-
served on the dam were plastic CL's.

f (2) Upstream slope. The upstream slope is well vegetated

with adapted grasses and legumes. Some minor erosion
was noted along the downstream edge of the upstream
berm as shown in Appendix B, Photo 5. No cracks, slumps
or abnormal deformations were noted on the upstream
face.

(3) Crest. The crest is well vegetated with adapted grasses
and legumes. Measurements along the crest indicate that
it is almost uniform in elevation and constructed accord-
ing to the plans. Field measurements indicate a settling 1
of approximately 1/2 foot at maximum section (approximately
Sta. 5+50 - SCS plans). No cracks, sink holes, rodent
holes or abnormal deformations were observed. There was
no evidence of overtopping.

(4) Downstream slope. The downstream slope is well vegetated *
with brome and other adopted grasses. No cracks, slides
or deformations were noted. A small seep area was ob-
served in the right (looking downstream) abutment trough
downstream from about Station 8+40 (plans). The seepage
was clear and was not flowing. Seepage was also noted
along both sides of the principal spillway stilling
basin, about 5 to 5.5 feet above the invert elevation
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of the outlet pipe. Seepage in the abutment trough
and around the stilling basin appears to be out-
cropping at or near the contact of loess alluvium-
colluvium and the underlying glacial till. A1l seep-
age effluent was clear and probably amounts to 0.1
gal./minute or less. Small slides and cat-steps in
the natural soil banks adjacent to the upstream edge
of the principal spillway stilling basin or scour
hole would indicate some strength dinstability in
these areas. This instability is probably due to

the seepage outcrops and to undercutting of the banks
when spillway discharges are high. No drainage out-~
lets were observed.

(5) Miscellaneous. The apparent nature of materials in
the major portion of the dam coupled with the luxuriant
grass vegetation would indicate that minor overtopping
would cause little damage to this structure.

Appurtenant Structures

(1) The principal spillway. There was no indication of
spalling or deterioration of the concrete riser nor
settlement and/or sag in the concrete pipe outlet and
support structure. The lake level was at the elevation
of the ports in the riser at the time of the inspection.

(2) The emergency spillway. The emergency spillway is well
vegetated with adapted grasses. It looked very good
with no evidence of erosion, slides, or other probliems.
A high-water 1ine of debris would indicate that the
spillway had never been in use. A fence is located
across the spillway downstream from the control section
and should not significantly affect its operation.

(3) Drawdown facilities. The plans show a 16 inch rein-
forced concrete pipe entering the base of the principal
spillway riser. Flow through this system is controlled
by a 16 inch rising stem slide gate. This system is
designed as a drawdown facility to evacuate the lake.
It is not known whether or not the gate is operable.

Reservoir Area. No wave wash, excessive erosion or slides
were observed along the shore of the reservoir. Most of the
shoreline is cropped with alfalfa and pasture down to the
water's edge.

Downstream channel. The channel downstream from the princi-
pal spiliway is open and traverses as well managed pasture.

9




3.2 EVALUATION

The dam and appurtenances look very good. The seepage in the
right abutment trough and around the stilling basin are apparently
outcropping on top of the nearly impervious glacial till.
Seepage velocities are very low and the erosional resistance

of the materials at and below the seepage outcrops appears to
be moderately high which should minimize the danger of piping
failures in this area. Instability of the slopes around the
stilling basin of the principal spillway should not endanger
the structural stability of the dam. Minor overtopping of the
dam should not cause extensive damage or endanger the safety of
the dam.




4.1

4.2

4.3

4.4

4.5

SECTION 4 - OPERATIONAL PROCEDURES

PROCEDURES

There are no controlled outlet works for this dam. The pool
level is influenced by rainfall, seepage, evaporation, and the
capacity of the uncontrolled spillways. Procedures for operating
and drawdown facility are not known.

MAINTENANCE OF DAM

The dam and appurtenances are well maintained. It is reported
by SCS personnel that the owners inspect their dams at regular
intervals. The slight erosion along the upper edge of the up-
stream berm does not appear to be serious and could probably
be corrected with new seedings of strawberry clover or other
water-loving grasses. ]

MAINTENANCE OF OPERATING FACILITIES

No operating facilities exist at this dam except for the 16 inch
drawdown facility.

DESCRIPTION OF ANY WARNING SYSTEM IN EFFECT

There is no warning system in effect for this dam.

EVALUATION
There does not appear to be any serious potential of failure of {
this structure. However, seepage and stability analyses should j

be obtained as a matter of record.




5.1 EVALUATION OF FEATURES

a.

b.

Frequency

SECTION 5 - HYDRAULIC/HYDROLOGIC

Design Data. Pertinent hydraulic and hydrologic data which
were taken from as-built plans furnished by the SCS are
tabulated in Appendix D on Hydrologic Computations.

Experience.  The drainage area and lake surface area are

developed from USGS Maryville Quadrangle and orthophoto

sheets. The spillway and dam layout are from as-built plans

and surveys made during inspection. There were no major ]
discrepancies discovered as far as the hydraulic structural

components of the dam and spillway were concerned.

Visual Observations.

(1) Principal and emergency spillways are in good condition.

(2) The emergency spillway does not appear to have ever
been used.

(3) The emergency spillway and exit channel are in the left
abutment away from the dam. Spillway releases will not
endanger the integrity of the dam.

Overtopping Potential. The spilliways are too small to pass

the PMF and 1/2 the PMF without overtopping. The existing
spillways will pass 35% of the PMF and the 100-year Frequency
Flood without overtopping. Due to the nature of the materials
in this dam and the excellent vegetative cover, minor over-
topping should cause little damage to this dam. The results

of the routings through the dam are tabulated in regards to the
following conditions.

Freeboard Time

Inflow OQutflow Maximum Top of Dam Dam
Discharge Discharge Pool Min. Elev.  Overtopping

c.f.s. c.f.s. Elevation 1065.1 Hr.

100 Yr.
1/2 PMF
PMF
0.35 PHF

4100 160 1060.2 +4.9 0
7700 6100 1066.2 -1.1 2+
15400 14300 1067.5 -2.4 5+
5400 2200 1065.1 ) 0

12




According to the recommended guidelines from tne Department
of the Army, Office of the Chief of Engineers, this dam is

classified as having a nigh hazard rating and a small size.
Therefore, the 1/2 PMF to PMF is the test for the adeguacy

of the dam and its spillways.

The estimated damage zone is described in Paragraph 1l.2d
in this report.




SECTION 6 - STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

a.

Visual Observation. Nothing was observed by the inspection
team that would seriously affect the structural stability
of this dam. Hydraulic/Hydrologic analyses presented in
Section 5 indicate that the dam would be overtopped for
periods of 2 to 5 hours by the 1/2 PMF and PMF storms. The
nature of materials in this dam and the excellent vegetative
cover indicate that overtopping of 2-5 hours would not en-
danger the structural stability of the dam.

Design and Construction Data. The engineering data, analyses
and plans supplied by the 3TS conform to accepted practice.
However, the stability analyses for the downstream slope do
not apply to the structure as it was designed and constructed
(as discussed in Section 2). It is felt that the safety
against shear failure is probably adequate for the structure,
as built, but an applicable analysis should be performed.

There is no apparent reason to question the adequacy of con-
struction supervision and quality control.

Seepage and stability analyses comparable to the requirements
of the "Recommended Guidelines for Safety Inspection of Dams"
were not available, which is considered a deficiency. These
seepage and stability analyses should be performed for appro-
priate loading conditions (including earthquake loads) and
made a matter of record.

Operation Records. There are no appurtenant structures that
require operational functions other than the drawdown facility.

Post Construction Changes. The inspection party is not aware
of any post construction changes for this structure.

Seismic Stability. This dam is located in Seismic Zone 1. An
earthquake of the magnitude predicted in this area is not
expected to cause structural failure of this dam.

14




a.

a.

SECTION 7 - ASSESSMENT/REMEDIAL MEASURES

7.1 DAM ASSESSMENT

Safety. There does not appear to be any serious potential
of failure of this structure. Other than minor seepage in
the right abutment trough and along both sides of the prin-
cipal spillway basin, and some minor erosion on the upstream
berm, no other deficiencies were observed.

Adequacy of Information. Stability analyses conforming to the
structure, as built, and comparable to the requirements of

the "Recommended Guidelines for Safety Inspection of Dams"

are not available, which is considered a deficiency.

Urgency. The item recommended in paragraph 7.2a should be
pursued on a high priority basis.

Necessity for Phase II. Phase II investigation is not con-
sidered necessary.

Seismic Stability. This dam is located in Seismic Zone 1.

An earthquake of this magnitude is not expected to be hazard-
ous to this dam. However, seepage and stability analyses
should be performed for earthquake Toadings and made a matter
of record.

7.2 REMEDIAL MEASURES

Alternatives. Additional analyses should be obtained to
evaluate the stability of the downstream slope from the
standpoint of strength, seepage pressures and earthquake
loadings. The size of emergency spillway and/or height

of dam should be increased to pass 50% of PMF. The services
of an engineer experienced in the design and construction of
dams should be obtained to make thesa evaluations.

0 & M Procedures. Maintenance of the structure is generally

very good. Erosion along the downstream edge of the upstream
berm should be evaluated on a periodic basis and repaired if
it becomes serious.
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PHOTO NO. 2 - DAM FROM LEFT ARUTMENT. UPSTREAM END OF
EMERGENCY SPILLWAY LOCATED AT RIGHT-CENTER
OF PHOTO.

PHOTO NO. 3 - LOOKING DOWNSTREAM IN EMERGENCY SPILLWAY

PLATE B-2
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PHOTO NO. 4 - LOOKING UPSTREAM IN EMERGENCY SPILLWAY

PHOTO NO. 5 - UPSTREAM SLOPE, BERM AND SPILLWAY RISER FROM
LEFT SIDE

PLATE B-3




PHOTO NO. 6 - PORTS IN RIGHT SIDE OF RISER.
OF PORTS

PHOTO NO. 7 - UPSTREAM SLOPE AND BERM

WATER AT LEVEL

PLATE B-4
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PHOTO NO. 8 - DOWNSTREAM SLOPE FROM RIGHT SIDE

PHOTO NO. 9 - SEEP OPPOSITE STA. 8 + 40 AT TOE
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PHOTO NO. 10 - SEEP AREA TAKEN FROM RIGHT SIDE OF STILLING
BASIN

PHOTO NO. 11 - OUTLET END OF PRINCIPAL SPILLWAY. SHOWING
SEEPAGE AREA ON RIGHT SIDE OF STILLING BASIN

PLATE B-6




PHOTO NO. 12 - SEEP ON LEFT SIDE OF STILLING BASIN

PHOTO NO. 13 - DOWNSTREAM FROM CENTERLINE OF DAM

PLATE B-7 1
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PHOTO NO. 14 - UPSTREAM FROM CENTERLINE OF DAM

PLATE B-8 !
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SUBJECT:

UNITED STATES DEPARTMENT OF AGRICULTURE

SOIL CONSERVATICN SERVICE 3cil Mechanics Iaboratom

féﬁﬂa'dJ NF
,é?ur s Pwc

800 "J" Stree%, Lincoln, Nebraska 68508

ING 22-5, Missouri WF-C8, 102 River Tributaries DATE:

Site No. C-5 (Nedaway Coun*v)

James M. Dale, State Conservat
SCS, Columbia, Missouri

n Engineexr

ATTACEMENTS

1. Fomrm 3CS-35L4, Soil Mechanics Iabora<ory Data, 2 sheeis.

2. Form SCS-I ¢G-l_ & 1284, Consolidaticn Test Data, 1 test, 5 sheets.

3. Form SCS-127, Soil Permeability, 1 sheet.

4, Form SCS-355A, Triaxial Shear Test Data, 2 tests, 2 sheats. _

5. Form 3CS-352, Compactiicn and Penetiration Resistance, 6 sheets.

6. Form SCS-357, Suzmmary - Slope Stability Arﬂ‘ySLS, 2 sbeets.

7. Form RTSC-FW-ENG-42, Determination of s and Probable Joint Caps, 1 shee=.
INTRODUCTICN

The prozosed 35-fco: high, class "b" hazard embanicnent is loca+ed in the

Jowa and Missouri Heavy Till Plain physiographlc area in Nodaway County in

hapot=d
Py

the northwest 2r of Missouri.

ol

The major engin eering rreblems at this site 3re a deep comrpressible alluvial
fourdation, borrow zaterials susceptidble to drying cracks, arnd rather weaX
embankzent m“ue‘lals at 95% of Standard Proctor dansity.
DISCUSSICH
FOUNDATION
A. Classificaticn. The flood pnlain has high-plasticity CL and CE 2lluvisl
deposits up to 35 feet deep over dense, stiff Xansan %ill. Toe alluvial
foundation zamples submi<tied are CL and CH m2terials. The CL m2<erials
Bave liquid limits ranging from 43 +c 49 and plasticity indizes vary-
ing from 19 to 31. The CH sample nad a licuid limit of 51 ani a
plasticity index of 28. Dispersion was generally low Icr all the
foundation samples except the undisturbed sample 302.3 (72W2232) which
had a disgersion of _ﬁ.
Some sandy clay was encounterad from 23 fsei to 36 Taet on the rizhs
side of the ficod plain.
The abutm coasist of stiff, high-plaszicity Karmsan <ill.
B. Dry Unit Weizht. The Zrelby tube sample 3C2.3 (72%“239} yielled 7L
test spexz! danzit frem 1.3% an/22 (35,7 £:f)

F</e r3-19
6’

Avgust 11,
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—__ Subj:

s

Missouri WF-C8, 102 River Tributaries, Site C-5

to 1.48 gm/ce (92.4 per). Standard penetraticn tests in the material
. represented by Sample 202.3 (7=w2239) ielded blow count of 8 blows

per foot in saturated material. 3Blow CO““ts of 6 bicws ter foct were

obtained in 2 tests in the alluvium underlying the atcve sample.

Consolidation. A one-dimensioral consolidation test was mad
CL Shelby tuve sample 3C2.3 (72W2239). The 1" x 2.5" test s
was saturated at the start of *be test ard loaded to 3 s
ratio versus pressure curve plotted frem the test data indic
material is scmewhat preconsol-‘ated te t ke present cver
The indicated preconsolidation lcad is in the range o 3
The virgin curve is not sharply defined by the void ratic versus
pressure plot, so the test data can be in*erpretad over a fairly wide
range. A Ddreccnsolidaticn load ¢f 35C0O psf aspears <o De a reasonadly
conservative value. The orocosed 2hk-foot high embarkmant and over-

burden load will be approximately 3500 psf, so the consclidaticn
potential of the foundation shculd be fairly lcw. The ceonsclidaticn
potential for a 35C0 psf lcad from the percent consolidaiicn curve Jor
the test data is approximately L.5%. For a corrected field curve a
consolidation potential of approximately 2% is obtained Tor the 35CO
psf lcad. An averagn ccnsolidation “ove“: ‘al ¢f 2% for the 3C fset

of alluvium under the 2L-fcot high embankment a* 3taticn 5+535 agprears
to be & reascrnable value for this sits.

The rate of consolidation o the alliuviim will te guita slcow due o
the low rermeability and the long seepaze rath. Consider all Ioundacion
consolidation as residual 2% the vime cconstruction 13 complete.
Permeabilitv., A falling head permeablil. .ty test wac made cn the CL
consolidation test srecimen. The rermeadility curve was exirazclated
to obtain an ianitial vertical pemeability mate of atrroxizmztely

0.00035 frd.

ot

Shear 3irength A consolidz*ed vndrained iriaxial zhezar
made on the Cu core sample 2C2.2 (72W22323). The :
test specimens were trimmed Ircm the Shelby tube
pressured on the shear mazihine to full zaturaticn.

The test data was inzerpreted %o give total stress shear parameiers of

@ = 13* and ¢ = 525 psf.

BBANQET

A.

O
5
5
o

Claes*f-:ati

- = PRy g b e
T borrcw zmaterials sutmitic
23T

c 5 su e

oil Maechanic led freno :cce*a‘nly claszic ML o nigh
plasuhcztj CL. The 2 ML samrples 2ad liquid limits of & and L1 and
plasticisy indices cf 1l and 15. The 4 CL samples zad liguid limiss
varying Ifrem 30 ¢ 4 ¥

o 47 and plasticity indices frcm 22 <o 21.

[P

st s & 2
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Iow dispersion values were obtained for z2ll of the bcrrow samples
sutmitted.

The Att cerberg limits indicate the CL materials will have shriznkage
limits in the range of 11% to 16% and the ML materials will have
shrinkage limits of approximately 21%.

B. Compacted Dry Density. Standard Proctor compaction tests (AS™ D-638,

Method A) were made on the minus No. 4 fraction of all 6 c¢f the borrcw
samples submitted. The 2 ML samples hzd maximum dry densities of 93.35
-pef and 96 5 pcf with respective optimum moisture contents of 23.5%
ard 22.C%. The maximum dry densitiss of the 4 CL samples varied frem
99.5 pef to 108.0 pef and cptimum moisture contenis varied from 17.5%
to 21%.

C. Shear Strenc*h. A consolidated wundrained itriaxial shear tast was mads
on the ML sample 103.2 (72w2zLk6). The 1.l4-inch diameter test specimens
were molded slightly wet of optimum to a density of 95% of Standaxd
Proctor. The test specimens were backpressured in the shear zachine

to full saturation prior to testing.

The test data was iqtern eted to yleld total stress shear parameters
of ¢ = 17.5% and = 275 psf The more plastic CL materizls a2t 95%
of Stan Qard Proctor denSltj re expected o De stronger than the ML

that was tested.

D. Consolid
for the

icn. Average embarkment consolidaticn is estimated at 1.5%
cod plain section.

ati
£l

STABILITY ANALYSIS

The prorosed 35-foot high, class " hazard W g
stability pregram and the I“M 360 ccmputer. Shear par
and ¢ = 275 psi were used to represent the

shear parameters were § = l3° and ¢ = 525 psf.

A full drawdown aralysis of the 2%:1 upstiream slope shows that a 3:1 slcroe
is required below the 1l0-foot berm at elevation 1051.0 to ¢btain a safety
factor of 1.4l, which is considered adeqna.e for the prorczed class "
hazard structure.

A steady seerage aralysis of the downsiream slcpe with a phreztic line
develored Trcm the emergancy stillway elsvation and a fsurnda®icn dmein as
c/b = 0.6 shows a 10-Zcot berm i3 needed at elevation 1043.0 to obizia a
safety factor of L.44, which is considered adeguate for this struczure

PLATE C-10




Jemes M. -Dale L
Subj: Missouri WF-C8, 102 River Tributaries, Site C-5

SETTLEMENT AMALYSTS

Average foundaticn settlement under the 2U-Zcot high flcod plain sectiosn
is expected tc be approximately 2%, and average embankment s2tilemen?t is
T oximately

expected to be approximately 1.5%. Total settlement will be arrer
one foct acress the flocd plain and should e considered as residual sezile-
ment at the complation of construction, due ¢ the lcw permeabili<ies i
the materials and the long seepage peths.

-

RECOMMENDATIONS

A. Site Prevaration: Removal of the tile 2rain pipe 2t the site is
recommended.

5 B. Centerline Cutoff. The shallow 5 to 5-Fcot ieep cutoff, 23 prorosed

; in the engineer's rerort, is considered satisfactory. A rnormal dotica
width (10 %o 12 feet) 2rnd 1:1 side sloges are considersd adeguate. Rack-
£i11 with ML materials to reduce the hazard of drying cracks. Place at
or near optimum and ccmract to a minimum density of 95% of Standard

Proctor.

‘ C. Principal Spillway. BRase spreading
g A (30 to 35 feet) compressible alluri o
' Cyets problem at this site. Pipe slongat e
g oo daticn votential for 30 feet of ccm b
aﬁg strein of approximately 0.0C8 £4/7% e P
the attached Form RTSC-FW-TG-L2 For caleulations.

The deeper hi
ing upon dryin
and bacxfi
ML surface

=i 3 ¥ ST i3
layer, which will Tte less susceptibls %

D. Drainaze. A shallow foundation trench drzin i )
“ to draw the phreatic line down %o provide embankmen
S~

3 PO A i Lomee
d swatilitr.,  Any
- well graded sand and gravel that meets ths raquirements ¢l Scil Yeshani:cs
Note No. 1 will te adequate in the high-plastizity alluvium, which

generally will bave a high resistance to piping.

-

. Smbankment Desizn. The following ars recommended:

to

1. Seleciively zl
{ar

section with m

outer

PLATE C-11
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“Subj: Misscuri Wr-08, 102 River Tributaries, Site C-5

3. Compact all embenkment materials %o & minimum density of 95% of
: tandard Prcctor (ASTM D-&38, Methed A).
Zo‘ gl a\.‘)r-\:, CO""'V\
4. Provide 25:1 slopes above the upstresm berm %% elevation 1C51
and 3:1 slop s below *the berm.

M . o :

5. Provide 235:1 downstream slopes with a 10-fcot berm at elevaticn
oo terd

.-~

1043.0. T T——

6. Provide an overfill of gne oot across the flocd p’qzr to con-
pensate for residual foundaTicn and emcankment consolidation

3
zon.
-

Prepared by:
2 ~
ot o p ’L"'/
Fdgar F. Steela

Ve

P -

Reviewed and Approv ed by:
\./

Icrm P. Dhnnlgan . u
Hea

Soil Mechanics Ilaboratory
Attachments

cc:

Project Office, Maysville, Mo. (2)
Kenneth M. Kent, Lirncolin, Nebr.
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Form SCS-J76A 3

Sheet ! of UNITED STATES OEPARTMENT OF AGRICULTURE
. SOIL CONSERVATION SERVICE
1059 . ) .
DETAILED GEOLQGIC INVESTIGATION OF DAM SITES
GENERAL
w_ Missouri  county Nodaway . s _NW s sec. 29 165H 535W . watersned102 River Tributar:
Subwatershed tﬂé 08 3 Site number C-5 Site group _L__ Structure class b
ﬁ (FP WP-1, etc.)
Investigated by. . (e 2 2 zzie ol Equipmant used £ 2111ng 1500 . Date 3/28/72
4 (sxgnaum ino'mm (Type, size, make, model, etc.)
SITE DATA
Drainage area size 2.02 sq. mi., 1293 acres. Type of structure DI Purpose FWR
Direction of valley trend (downstream) E . Maximum height of fill 35.1 teet. Length of fill 825 fee:
Estimated volume of compacted fill required 38 ,000 yards

STORAGE ALLOCATION

Volume (ac. ft.) Surface Area (acres) Depth at Dam (feet)
Sediment 150 . 22.8 21.0
Floodwater 360 35.0 30.6

SURFACE GEOLOGY AND PHYSIOGRAPHY

Physiographic description __DiSected Till Plain, Topography Ro11ing | anitude of beds: Dip = Strike -
Steepness of abutments; LeﬁJ__ percent; Right __13___ percent. Width of floodplain at centerline of dam ¢ feet

General geology of site: _1ne site is located in National Soil Resource Area 109, The Iowa _and
Missoyri Heavy Till Plain. The Kansan Till is a stiff silty clay with approxi-

mately 30 to 35 percent clay and 25 to 30 percent coarse material which is
chiefly sand and gravel size, Cobbles may be encountered but boulder size rocks

—are rarely found., The depth to bedrock was not determined.
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U. S. DEPARTMENT OF AGRICULTURE 102 River Tributaries - _ FORM $CS-3768
! SOIL CONSERVATION SERVICE ’ . REV. 2-64
C-5 SHEET 2 o i_

= DETAILED GEOLOGIC INVESTIGATION OF DAM SITES

reaturecenterline dam, principal spillway, emerqgency spillway, stream channel, borrow area

(CENTERLINE OF DAM. PRINCIPAL SPILLWAY, EMERGENCY SPILLWAY, THE STREAM CHANNEL, INVESTIGATIONS FOR DRAINAGE
OF STRUCTURE, BORROW AREA, RESERVOIR BASIN, ETC.)

DRILLING PROGRAM
NUMBER OF SAMPLES TAKEN

EQUIPMENT USED NUMBER OF HOLES UNDISTURBED DISTURBED
EXPLORATION SAMPLING (STATE TYPE) LARGE SMALL
5 1/2" slat auger 8 6 shelby 10 bag
Std. split tube 1 5 jar
Hand auger 3 ’
TOVAL 11 7 1 10 5

SUMMARY OF FINDINGS
(INCLUDE ONLY FACTUAL DATA)

__The upper abutments and the emergency spillway area is stiff siliy clay till which

also underlies +he alluvial material of the lower slopes of the abutments and_agross

the valley floor., The alluvial soil and underlving material is silty clay classified

as _firm tn stiff. Sandy material classified as SC was encountered in test hole 6.

and accurs _from 23 to 36 feet, This is interpreted as a sand pocket in the clay til1l.

The stiff alluyiuym forms the foundation of the principal spillway. The borrow matéria]

will be available belaow the crest elevation of the principal_spillway and Sufficient
quantities will be availabhle within easy haul distance of the dam.
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U. S. DEPARTMENT OF AGRICULTURE * sCS-376C
+ SOIL CONSERVATION SERVICE REV. 2-64
: sweer 3 or 3
DETAILED GEQLOGIC INVESTIGATION OF DAM SITES
WATERSHED SUBWATERSHED COUNTY STATE
102 River Tribs. Nodaway pl Missouri
SITE NO. SITE GROULP STRUCTURE CLASS INVESTIGATED BY:; (SIG&TUR( OF GEOLOGIST® DATE
- . ff ,
-5 I b V), l S palns o 3/28/72
7 7 =

'INTERPRETATIONS AND CONCLUSIONS

Foundation
Foundation materials are generally similar across the valley floor and strength
appeared adequate for the proposed dam. )

Principal Spillway
Foundation materials are uniform along the centerline. Strength appeared adequate;
however, since a concrete pipe is to be used an undisturbed sample was taken.

Emergency Spillway
The emergency spillway cuts will be into til1l. Samples were not taken. Placement
of the material should be similar to sample 104.2.

Channel

The channel in the foundation is constructed. Channel deposits are silts with some
accumulation of iron concretion in the size up to fine gravel. Deposits are subject
to seasonal changes.

Borrow
There is adequate borrow available mostly from the alluvial soil classified ML in
the surface and CL below. Some till will be available in the area of test hole 104.
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~ Engineer's Repart April 17, 1572

Foundation Investigation
Structure C-5
102 River Tributaries Vatershed

Recommended Core Trench Denth

 The following are the recommended depths for the core trenchs

Sta. Ele'v.
3+00 105k4.5
il L+00 104k3.0
5+00 1037.0 °
6+00 1035.0
6+50 1027.0
6475 1027.0
7+15 1039.6
8+00 1043.0
8+50 104i7.0
9+00 1055.0

The above recommended core depths should provide a near positive cut6ff and
foundation drainage should not be necessary.

Stream Channel Cleanout

The recent chamel fill varies from one-half (%) foot to one and one-half (1%)
foot, Stream chamel cleanout beyond the work necessary to strip the area
should not be needed. Additional bank sloping will not be required along the
stream channel. - ’

Use of Material From Required Excavations

The materials from the required structure and core trench excavations will
need to be either stock-piled for future use or wasted during the excavation
operation. The material from the emergency spillway should te classified

as borrow and used in the earth fill for the dam and back £ill of the other
excavation areas,

Borrew

-~

Adequate borrow will be available below the princip%é spillway elevation within

the pool area. There is a good supoly of ML material which should be placed on

the outer shell of the dam, This will facilitate vegetation establishrment and
reduce possible shrink-swell oroblems of the CL material. It will not te necessary
to designate a zone fill, The above suggested placement can te controlled by

the engineer, _
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Page 2

Svecial Conditions

fhe only special condition that I am aware of at the present time is a tile
drain outlet which crosses through the foundation of the dam and outletting
_aporoximately 70' downstream from the centerline., I would recommend that this
drain be completely removed throughout the foundation area and the trench be
back filled with compacted earth fill. .

-

al
Princips Svillwav

al
The princip¥s suillway is designed to be located at centerline of the dam,
STA 5455 and will bs constructed from 36" diameter reinforced concrete pipe,

__‘_-—-_ '
‘%‘{{ / P PIVIP LT
old B, Townsend, Jr,

Project Engineer
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APPENDIX D
HYDRAULIC AND HYDROLOGIC DATA




a.

HYDROLOGIC COMPUTATIONS

1. The SCS dimensionless unit hydrograph and the systemized com-
puter program HEC-1 (Dam Safety Version), July 1978, prepared
by the Hydrologic Engineering Center, U.S. Corps of Engineers,
Davis, California, were used to develop the inflow hydrographs
(see this Section).

Twenty-four hour, 100-year rainfall for the dam location was
taken from the data for the rainfall station at Maryville,
MO., as supplied by the St. Louis District, Corps of
Engineers per their letter dated 6 March 1979. The twenty-
four hour probable maximum precipitation was taken from the
curves of Hydrometeorological Report No. 33 and current Corps
of Engineers and St. Louis policy and guidance for hydraulics
and hydrology.

Drainage area = 2.18 square miles (1398 acres).

Time of concentration of runoff = 47 minutes (computed from
"Kirpich" formula).

The antecedent storm conditions for the probable maximum
precipitation were heavy rainfall and low temperatures which
occurred on the previous 5 days (SCS AMC III). The ante-
cedent storm conditions for the 100-year precipitation were

an average of the conditions which have preceded the occurrence
of the maximum annual flood on numerous watersheds (SCS AMC II).
The initial pool elevation was assumed at the orifice opening
of the riser.

The total twenty-four hour storm duration losses for the 100-
year stormwere 2.64 inches. The total losses for the PMF
storm were 1.44 inches. These data are based on SCS runoff
curve No. 89 and No. 77 for antecedent_moisture condjtions

SCS AMC 111 and AMC II respectiveily. The watershed is com- .
posed of primarily SCS soil group B (Sharpsburg-Adair-Shelby-
Colo soils) and consists mostly of alfalfa and grass with some
cropland planted on the contour.

Average soil loss rate: = 0.06 inch per hour approximately
(for PMF storm, AMC III).

2. The discharge ratings for the principal spillway were developed
using equations for orifice, weir, and full conduit flow. They
are as follows:

PLATE D-1
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a. Orifice flow equation (Q = CAY2gH )
where C = orifice coefficient,= 0.6
A = area of opening, ft2 = 4.0
= total head, ft.

i b. Weir flow equation (Qw = CLH1-9)

= weir coefficient = 3.1

L = length of weir, ft. = 16.33
= total head, ft.

c. Full conduit flow equation

Q=a\[ 2gH
1+Ko + Ky # KpL
where a = cross-sectional area of pipe, ft2 = 7.07
H = total head, ft.
Ke = coefficient for entrance loss = 0.5
Kb = coefficient for bend loss = 0.45
Kp = coefficient for pipe friction loss = 0.00963
L = length of pipe, ft. = 176

The emergency spillway discharge rating was developed using the
Corps of Engineers Surface Water Profile HEC-~2 computer program.

The flows over the dam crest were developed using the HEC-1
(Dam Safety Version) program with a discharge coefficient of 3.0
and a value of 1.5 for the exponent of head.

3. Floods were routed through the reservoir using the HEC-1 (Dam
Safety Version) program to determine the capabilities of the
spiliway and dam embankment crest. The output and plotted
hydrographs are shown in this Section.
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